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STARTING AIRCRAFT ENGINES UNDER WINTER CONDITIONS

ter are as fallows:
ing and engine warm-up after starting.

materiel under winter‘conditions.
the engine and the whole engine-propeller unit of a plane in win-
preparation of the engine for starting, heat-

Diluting ©i1 With Gasoline . ..

. 9 1500b—+ |
;’ 1QOC RIS
506G :

O

Oil’Témperathre‘(OC)
Fig 1

Col G, Senichkin (Engr)
‘Maj N. Cheremnykh (Engr)

During the last war we gained wide experience in the use of
The main operation stages of

 One of the chief obstacleés in starting an engine is the low
temperature of the oil, if it has not béen converient to keep
its temperature within the limits necessary for the normal start—
ing and take-off of the plane. '

It is well known that the density of all ligquids increases
when their temperature is lowered.
ular, this often produces a considerable increase in viscosity.
Wihen oil is poured into a tank and is in all the 0il lines and
motor parts, it becomes so thick at low atmespheric temperatures
that friction is considerably increased, and it sometimes be-
comes impossible to start the engine in the normal way.,

In the case of oil in partic~

Figure 1 gives a com-
plete picture of the
change in oil viscosity
with change.in tempera-
ture; that is, the lower
the temperature, the
greater the viscosity,
and vice versa.

At the same time,
the freezing tempera-
ture of oil (Author's
Nete: the temperature
at which o0il completely .
loses it mobility)
plays a great part in
starting an engine, as
well as the temperature
at which oil can no
longer circulate. It
is more important for
operators to know the
latter, It has been
proven by experiment
that the lowest tempera-
ture at which oil can
¢irculate in an engine
is minus 8 degrees to

" minus 10 degrees centi-

,-2— .
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grade for summer oil, and minus 20 degrees centlgrade for w1nter i
oil, . , o , P

‘The maxlmum viscosity at Whlch the engine can be started
is about 5,000 - 6,000 E (EdN:  Russian abbreviation; English
equivalent not apparent) It is sometimes called starting

VlSCOSlty.

Consequently, in fuellng a plane with oll and ‘in startlng
the engine, the o0il should have good fluidity and mobility.
Therefore, it is generally heated before fueling, and the engine
is generally warmed before startlng up.

To speed up the startlng of engines in winter durlnu ,the .
last war, the method of diluting the 01l with gasoline was

»used successfully.v

Experlence shows that ﬁf 011 without gasoline dilutisn can
not be used in a temperature below minus 8 to minus 10 degrees
centigrade. The same oil under the same circumstances, but with
a gasoline dilution of 12 5 percent normally circulates after
starting at temperatures of minus 20 to minus 25 degrees centi-
grade, even in such an exacting engine as the al] ~822H, Thus,
summer oils diluted from 12 to 15 percent with gasoline can =om-
pletely replace special klnde of winter 01ls.

Diminishing of oil v1scos1ty at low temperatures greatly
dlmlnlshes the startlng torque (Fig 2). This permits increas-
ing the speed of retation
of the crankshaft over the

120 o . ~starting capacity. Increas-
- | ' / . " ~ing the rotation speed of
110 : ] 7 - the crankshaft in starting

. Pure"hﬂj"Oly has a very favorable effect’
E1oQ : va on the intensity of the
~ P // electric spark and, conse~
g 90 / quently, on the speed of
334 e starting the engine,
= g0 ‘//—~ '

/?? ,y’// As a result of the -

-5 et initial lowering of viscos=—
% 70 7 ‘djgitgél'~*~— ity of winter oils, gasoline
5 with for diluting them is added in
60 gasdline somewhat less quantity than

T . to summer oils. Therefore,
50 — - starting the engine does

c 79 =10 15 -20 25 -30" ot involve difficulties in
Atmospheric Temperature (°C) providing normal lubrication
S . at temperatures above minus
‘Fig 2 ' 30 to minus 35 degrees centi-
: "grade.

A guestlon which may be posed is: can a type of o0il be
selected which would not require gasoline dilution? . Generally

‘speaklng, it is quite pessible by making various additions to

ordinary ‘oil and by proper preparation tq make the mechanical .
properties of such oil similar to those ofoil diluted with gasoline, -

-3 -
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But - then it would be :L.rnposs:Lbli= to avoid-a 1ower1ng of its vis-
cos’ty due to the normal operatlng temperatures of: ‘bhe engme s
and this is, of course, undes:.rable. .

Oll dlluted w1th gasolme does not have this def:.clency,
because it recovers its original viscosity falrly rapidly (the
gasoline evaporates) after the englm, is started, due to the
operating temperatures of the engine; as mentioned above. This
is one of ‘the chief merits of Lhe gasollnemdllutlon method

[

E Fig 3--‘ . Figure 3 demonstrates
§> ‘ |t R B B the relation of the dif-
A NI viscosity of M3Coil ference in viscosity of MK
S o] 50° centigrade - and M3C oil to their gaso-
816 W\ without gasoline ad- line content that is, the
2 1 C mixture cquals the viscosity of}JBC,01l.at_O L
~  viscosity of ¥Hoil degrees centigrade w1th re-.
4 z——7at 00 centipgrade 8ard to its mechanical pro-.
Jw'ffn\'with 5% of perties corresponds to MK
12 5 N~ gasoline 0il with a 5-percent addi-
RE tion of gascline, The :
B 10, : o —= graph. in figure 4 shows
! ; \\iﬂthil% the evaporation rate of
g 8|— ——k—t N gasoline in oil during con-
a \ | \\j . tinuous operatlon of a All-82
&= : A B—_ . OH engine in.a fighter
o130 01l TN plane. It is evident from
© oy g b e L the graph that almost half
Lo kb b T .of the gasoline evaporates
o with the warm—up and test—

0 2k ‘Gt.g 0121 16 ing of the engine.
Gasoline Cohtent of 0il (%)
o ;oo If the oil has low
Ce 1n1t1al viscosity, rela-
e T R tively many revo-
‘ ~ . lutions may be re-
‘ : - qulred to warm it
'ﬁig n ‘ “up; in which case,
o - . the temperature
‘6f the oil increases
I R 3 1. - rapldly but its
e R St temperature for the
- S e S take~of f does not
AN - . . need to be so high
& R _ B A S as that of other
N ' - - | | -:oilsy- This is the
< s T second advantage
6t 1 [ 771 of the gasoline-
: N w—~=---1  dilution method,
IEEN | in that it permits
fmmdd . warming up the 7
2 i “ﬁx \\'-‘_"*' i} engine in consid-
R B ” f"_" ‘,,erably kess ‘time. 4
: deratlnguelme_giw ﬁh;nn » ‘"‘;.nThls is easily v
0" L4 120 20,728 ﬁ Efﬂ &“_62: proven from figure
v '3, where the dif-
ference in oil

e T T

S
{
i
1

[l
(o]
s
i
i
i
i
i

% of Gasoline in 0il
=

Warm—Up iakeaOff Bated Opera11on CrulSlng
Operatlon
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.. wviscosity 1s shown accordlng to the percentage of gasoline con--
tent, : . ;

The- lubrlcatlon system of an englne operatlng on 011 dlluted
' w1th gasollne is chegked with an oil-pressure guage. If the oil
pressure is not reduced, or does not strongly increase with the
i +increase in revolutlons, its feeding to the oil pump is satis~
(factory, and ‘its flow in the Oll lines and through the bearlngs
is proceedlng normally.

As operatlng experlence has shown, the gasollne-dllutlon
‘method is easily acquired by all technicians, mechanics and avi-
ators, as they are graphlcally convinced that the increase in
fluidity of oils congiderably reduces friction in the eagine when
starting under low-temperature conditions and, consequently, facil-
itates the starting of plane englnes.

. In applylng a, gasollne—dllutlon method, let us try starting
the engine without a prellmlnary warm-up; and, under summer con-
ditions, we can guarantee the plane will take—off without a pre~
liminary warm -up rlght after startlng the motor.

_Technlque of Dllutlng 011 Wlth Gaeoline

After a fllght the 011 is generally dlluted w1th the gasollne
used in plane engines,

The diluting can be done in two ways. It can be done with
a special regulating valve connectlng the fuel system with the
pipe line of the oil supply. This is checked by the time of -
opening the valve and by the oil pressure. With this: method,
the diluting can be done w1thout stopplng the englne.

‘It can also be done by pourlng ‘the gasollne dlrectly into
the oil tank in a fixed, accurately measured quantity (this method
requires stopping the englne). i

Both metbods require the temperature of the 011 to be not
'above AO—SO degrees centlgrade, since otherwise a large propor—
tion of the gasollne evaporates.

’Partlculars of Englne Ogeratlon on Dlluted 011 »

If oil dllutlon with gasoline . is effected Whlle the. engine
is being used, certain particulars about the operatlon of the
motor mast be con51dered : » -
® It must be. reallzed flrst of. all that when the plane is -
““id'storage it is p0551ble for oil or gasoline to penctrate into

the engine., This is particularly dangerous for radial-engines
when oil falls through the diluting system into the.cylinder :
combustion chambers located below %for example, cylinder number
9 of the Aul-82 TH motor)irfor it may cause’a hydraullc lmpact.

In oxder to- detepmlne whether there is eXCess oil inm. the
combustion chamber; ‘the crankshaft 18 turned by turning ‘the :
' propeller manually. In this case, when there is a great deal of
excess pil, the propeller can not be turned.

= 5 -
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-Figure 5 shows the rela-
tive increase:in. ‘pressure on
i e wotnFuhY the plston and the eylinder
1600,, ' P wall ‘at the end of compres-
i sion, if there is oil or gas-
1400 - =11+ oline in the compression
S ) tid et chamber. It is evident from
i | “the diagram that 200 cubic
} |t | centimeters of Miquid in the
i compression chamber can cause
! a double stress on the piston
' i ; and the cylinder wall, and a
200 ‘_lmM“_Lw+jm ;  whole chamber full of oil can
: i i . cause a huge increase in the
/ stress, This tends to pre-
1. vent turning the engine by
/ ! the propeller or to bring
nO , : t o J.4—1 about a hydraulic impact
0T i A { | . which, upon breaking out,
N T 1 ' perforates the cylinder or
200 (T 7 1P =1 bends the connecting rod.

1200

‘Pistoh at End of

11000

o
O
(@]
T
i
{

tIncrease of Pressure on

-Compression (%)

0 SERCIN SN U IS S S It should also be kept
0 1oo 200 %0 L;c.o 500  in mind that, if the crank-
.. .-shaft is turned sharply by
manual turning of the pro-
peller when the piston is in
grtA a p051tlon near top, dead
center, there may also be great stress on the connectlng rod and
resultant damage.

Amount of Liquid in
Combustion Chamber (cm)

Fxj

e
L]

w

To.prevent hydraullc impact when an excess of 011 or. gaso-
line is discovered in the combustion chamber, one unscrews the
- spark ‘plugs of the lower cylinders and, making sure the ignition
is off, turns thé propeller by hand for two or three complete
revolutlons. In this way, the oil and ‘gasoling that has-collected
in the cylinders is conpletely removed. Then, after screwing in
the spark plugs, the emglne is started in the usual way.

Warming up the englne w1th gasollne-dlluted 0il is done on-
the basis of 1,000 to 1,200 RPM during the first 2 minutes for
Aﬂ—82®H's, and 900~1, 200 RPY for BE -105's, To.accelerate. the. .
warm-up, the number of revolutions is gradually increased, taklng
care that the englne operates without trouble and that the oil.
pressure in the main pipe line does not exceed 8 kilograms per
square centimeter for All ~82 @H's, and 11 kllograms per square
centimeter, for BK ~105's. The temperature of the oil is not con-
sidered here. If the pressure is raised above 8 or 11 kllograms

© per square cent1meter, the engine is. stopped to determlne the :
cause of such an anomalous condition.. e -

reaches the minimum permlsslble temperature of - 60~90 -degrees centi-*
grade, regardless of the oil temperaturei: Thus; only the oil
pressure 1s:.observed, so that it does not exceed 11 kllograms per
square centlmeter foriBy —lO> s.,Lﬁ - . .

The plane should take—off only after the coolant in the motor .

e
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“the breather,

For engines with air édolihg,'the minimum permissible tem-
perature of the cylinder head is 140 degrees centigrade, and the

~ oil pressure is 8 kilograms per square centimeter for Al ~820H 's.

" .i''For idle running, the minimum oil pressure is 2 kilograms

per square centimeter for Al[-82@H's, and 1.5 kilograms per

square centimeter for BH -105's. If the pressure goes below

" this, a lowering of oil viscosity is indicated, which may result

from excessive gasoline dilution.
N o g ..\4_', . N v t

Excessive dilution may interfere with the normal lubrication

of the engine (half-dry friction). The engine may be.thrown out
of commission as a result of it (wedging of the crankshaft).
~ Moreover, with excessive dilution, a'great deal of .foam is pro-

duced in the oil, which results in oil being thrown out through

N

. As flight begins, when the engine is operating on diluted

- 011, the pressure in the main pipe line may drop below normal

“to 0,5 to 1.0 kilograms Eer square centimeter, However, after
20 to 30 minutes of flig

: oht, it is completely restorgd, since’
the gasoline almost completely evaporates during this time
(figure 4). '

‘Particulars on Gas Starting

. "Easy(£urning of the crankshaft before starting still does
not solve all problems of starting in winter. For normal,

‘steady operation, it is still necessary to have the operating
‘mixture correctly formed and fed into the cylinders. '

It is well known that the lower the temperature of the atmos-
phere, the more difficult it is to ignite the operating mixture
in the cylinder. At temperatures below minus 10 degress centi-
grade, it is, practically speaking, quite difficult to start the

‘engine without a preliminary warm-up. The situation is not im—

proved by using special starting fuel. At the same time, in
the heat of battle, the engine must be started for the take~off
in the shortest possible time and, consequently, -without.a pre-
liminary warm-up. And so, in the second half of the last war,
gas starting began to be used, based on obtaining and using

fuel gasses and feeding them into the cylinder of the engine.

. - . J . - . EEN ) . ) .,4 g ‘
The gas mixture, obtained from the portable gas generator
of the airdrome, is introduced into the intake.system of the

_ engine when the crankshaft is being turned.

The gas generator is an ofdinary}UTﬂ -1 heating device
further equipped with a coil pipe, regulating valve -and two

iy pressure guages.

The basis of the generator is the coil pipe, intended for
heating the gasoline and transforming it into gas. " Under pres-
sure from a pump, the gasoline passes ‘from the tank into the
coil pipe, located under the burner, and through the regulating
valve. The flame of the burner, enveloping the coil pipe, heats
it to 600-700 degrees centigrade. The gasoline, proceeding

~through the heated coil, is converted into a gas-vapor mixture

- 7, :—
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easily inflémmable.aﬁ¥loﬁ qtmg§pb6fi§ tempér§fbres;"f

~ This mixture is drawn info the intake system of aBK -105

~engine through knee pipes installed against the flow to insure -
even admixture with the inceming air. For Al-82@H engines, the
mixture goes into a slot formed by the forward wall of the throttle
case and the throttle, Sugch a méthod of inftroducing gas into the
englne permits regulation of the quantity of mixture entering the
Aintake system between sparks. It is .consequently much easier to
.start the engine and get it into operation from the carburetor

or the HE pump.

.- If the gas generator is operating properly and the pressure
1s 2.0 to 2.5 atmospheres, a strong, colorless stream of gas
should issue from the end pipe /BoproBas Tpy6ka _/ into the
- atmosphere., The expenditure of gasoline in this process is from
1300 to 500 cubic centimeters per minute. :

. After making sure that the end pipe and the intake tube.
mWTyuep are clean, one end of the pipe is connected with
_the heating device and the other to the intake tube, the pressure
in the tank being kept down to 3 atmospheres, Six to eight seconds
after starting to feed in the gas-vapor mixture, one starts the
HB-3Y pump (Al]~82 DHengine) and opens the air valve of the

- 1H -1 pump. » Cea

- Then the ignition is switched on. After a few sparks, the
magneto is turned oh, and the pressure of feeding gasoline into
the coil pipe is raised to the point’ indicated on the chart,

Temp of Outer Air (°C)  .Req Press of Gasoline Same, After
Lot e '~ Entering Coil Pipe the First Sparks
S .. .  Before Motor Starts B
T (at)
0, tg. =5 - 0.5 1.5

=5 to <10 L0 240
. =10 to -15 T T 2.0
=20 to-25 .. 0 2.0 - 2,530

The established pressure is maintained all during the engine
warm-yp, and until the gasoline starts being fed from the UB-3Yy
pump. As soon as the engine begins to operate, the booster coils
are -shut off, and the air valve of thellH -1 pump is closed.

.The warm-up of the engine while it is being fed gas-vapor
mixture is at’ 500 to 600 RPM. At the time of starting, the throt-
"tle of the air passage into the engine should not be opened more
than is necessary to maintain 500-600 RPM. Further increase in
the proportion of air entering the intake increases the number
of revolutions' and, consequently, brings about  a marked weakening
of the mixture, which is accompanied by backfiring, sometimes
with a flame exhaust.. =~~~ - o o T

LA

B
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Keeping the Engine Warm

To avoid excessive loss of heat in starting or operating an
engine, all pipe lines beyond the fire partition, the oil tank
and the shells of the oil and water radiators are heat-insulated.
Moreover, in the sheds, the whole cngine-propeller unit is cov-
eréd with a warm hood, and the<rad1ators are covered with warm
protective cushlons.

The engine may be kept warm by several methods: with a heat-
ing lamp, catalytic stoves or by circulating warm liquid through
the cooling systcm of a llquldvcooled engine,

Sometimes an engine is kopt warmAby periodic startlng. Thls
method must be condemned, sincg, in the first place, it wastes a
great deal of fuel ande secondly, soon wears out parts of the
englne Experiments have shown that wear and tear on the engine
is considerably greater in startlng than in a long period at nor-
mal operation, Thus, for example, the average wear and tear on
the hub of the main plston of the engine of an -25 for 100
hours of operation is 4 microns; whlle the average wear and tear
in 100 startings under winter condltlons is 9 microns. That is,
the wear and tear is more than double, '

After operating, a warm engine should he carefully covered
with a hood, so that it will cool off as slowly as p0551ble. In
figure 6 are graphs of the progress of coollng a plane engine in
a shed, The difference in cooling the engine when covered with
a hood and when not covered is evident from these graphs.

Other heating methods prosuppose the use of special airdrome

means, These include heating stoves, not only burning, but also

fireless (the so~called catalytic stoves). TWhen stoves are used
to maintain the requisite temperature, they must be carefully
watched to avoid accidents,

S
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TECHNICAL MAINTENANCE OF .JET AIRCRAFT IN WINTER
- Lt Col B, Zakharevskiy (Engr)

In thé presént article, we shall try tovanaiyze the.ﬁartic—
ulars of the technical maintenance of jet planes under low-
~temperature conditions. : ‘ ‘

The main peculiarities of servicing during this pericd ‘are

the necessity of heating the turbo-compression, air-jet engines
( THBPJ) before starting them, keeping them warm, and keeping
the oil in the plane's lubrication system at a sufficiently high

s+, temperature (unfortunapely, the oil was not diluted with gaso-
line, and it is therefore impossible to report on that question).
The latter .condition guarantees normal operation of the auto- -
matic regulators of the engine after starting.

_ Moreover, - in regard to'ETQBEﬂ 's, it.is necessary to' check
“the fuel used here (kergsgge) more.often than. usual,

" When the temperature of the surrounding atmosphere is near
Q degrees centigrade and below, reliable starting of. a T BPL
. installed in a plane is impossible without preliminary heating. -
Powerful calorific heaters are a better means of heating. Their
productivity is from 50 to 60 cubic meters of hot air per minute,
produced at a speed of 10 meters per second and at.a temperature
of 120-130 degrees centigrade upon leaving the heater. -

_ The warm air is expelled into the engine to heat the combus—
tion chambers with their spark plugs and the starter (of the two-
stroke piston engine) used to -limber up the motor before start--
ing. :

~ TH BPIls (with axial compressors) installed in planes per—
mit hot-air heating by various methods: (1) from the front—-——
from the diffusor; (2) from the back---from the jet nozzle; and
(3) into the windows in the .outer shell of the support drum (in
some types. of TH BPIl's these windows are located opposite the
spark plugs and the fuel injectors of the combustion chamber).f

Of these, the best méthéd is the second, since then the hot
air i§ fed into the combustion .chamber most quickly. S

» This method ,should be particularly recommended for planes
with fairly long intake tubes (1.50-2.0 meters) bringing air to -
the engine, The hot air is: fed from the heater to the engine
through the ordinary hoses-tipped with metal nozzles of a shape
to permit the most satisfactory feeding of hot air through the-
circular passage between the nozzle. and its needle (cone). When.
the. current of, hot air fed from the heater passes through the whole

. engine, beginning with the jet nozzle, through the turbine, the..
combustion chamber, and the compressor, and goes out . into the. "
diffusor, the time of heating the engine before starting is con-
slderably shortened;. also, a good heating of the starter is. assured,
In this:case; to lessenithe.resistance to the movement, of the -

PR
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“hot air, the pipe covers of the diffusor are left slightly open
in the upper part. ' ' ‘

The time dffﬁeétinévﬁd‘éﬁéiné covered with a warm hood (when
,the plane construction permits) at atmospheric temperatures from
0 degrees to minus 15 degrees centigrade is 10-20 minutes,

| Suﬁééhg in starting a T}{:Bfﬁildqpendsrfiréfﬂgf all upon
successful activation of the starter (two-stroke gasoline engine),
also on favorable conditions necessary for igniting the starting

fuel in the combustion chambers.

However, it is necessary to note here that, although there
is adequate heat, the starter often fails to operate for another
reason---mainly, failure of the spark plugs to operate as a result
of greasy electrodes. In most cases, the cause of greasy elec—
trodes is an excess of oil added to the gasoline to operate the
starter, R o ' ' e

At atmospheric temperatures from O degrees to minus 5 degrees
centigrade, thé¢ oil content of gasoline for the starter should
notuexceeg 2 percent; and, at temperatures below minus 5 degrees
. gentigrade, only pure gasoline should be used without any addi-

, tion of oil, ' : o

It should be noted here that at temperatures of 0 degrees
céntigrade and below, it is better to use lighter gasolines or'
spécial starting types of gasolines as'a starting fuel, both'for °

. the_main engine and the starter. This makes it considerably
easier to start a jet engine. ' )

The mixture of gasoline and mineral oil as a starting fuel
for the engine is poured into the tanks through a silk filter
; {use of chamois is not recommended, as it filters the oil out of
v the mixture). ’

. "Careful filtering is required first of all in feeding paso—
ling to the injectors of the combustion chambers in planes with
check valves, This is necessary, because the slightést fleck

. falling under a check valve cad cause d fire in the engine when
it is stopped or started. e B
" 'The normal operation of a TK BPIl' depends -upon the normal
operation of the automatic devices installed in the engine, the”
, regulator of the number of revolutions, and the regulator of the
- movement Of the cone (needle) of the jet hozzle. The latter
operate as part of the géneral lubrication system of the engine;’"
being units with hydraulic drives. ‘The ‘most important factdrs "~
here is the viscosity of the 6il, the operating fluid of the ‘regu-

lators. Therefore, to decreass the “viscosity of below-zero tem=
peratures, the oil in the lubrication system of the plane should
be put in heated from 90 to 100 degreds centigrade. After flights
are compléted, the oil must beé‘complétely drained from'the lubri-
~ cation system of the engine. o e

wwﬁf'ﬁAlﬁhQﬁghfﬁhéngérﬂing_ofﬂjf_BE&F{S iq'winﬁéf{is'doﬁefiﬁ;mgéh;
the same Way”as'in'Summer;"iﬁ”is'névéfthéieés viorthwhile to“go

into a few peculiarities ahd difficulties therein.

- T2rs "
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- 1In winter{thé engine is started more easily by switching on
the ignition and the motor of the gas pump earlier (about, 200~
300 RPM earlier than in summer ).

. Due to the temperature of the atmosphere, the power consumed
by the compressor ié increased, and therefore the power of the
starting motor and the turbine operating on gasoline can become
insufficient to limber up the engine to 2,000 RFM, In this case,
gswitgﬁing’the'feeding of the engine to the main fuel (kerosene)
 is recommended at 1,500 RFM and above,

/ " Moreover, it should be kept in mind that, due to clogging
, (freezing) of the drain holes or drain pipes of the gas tanks,
", there may be failures to start, not only on the part of the starter,
" 'but the main engine as well, when they are used under winter-
temperature conditions. The indication of clogging of the drain
holes is a break in the operation of the starter (the motor
Meuts") or a sharp decrease in pressure of the gasoline being
. - fed from the electric gas pump. '

» To keep the engine/quite warm between startings, it is nec-
‘ essary to close the diffusor and the jot nozzle carefully with
*  the pipe closers on the plane right after stopping the TK BPIl .
A warm cover should be placed on planes whose construction
permits. If, due to operating conditions, it is necessary to
' keep the engine warm for a long time, hot air may be used from
time to time, ' S ‘

. .The heating period depeﬁds upon the temperatﬁré of the atmos—
phere and the wind. S ‘
. ~.""Therefofé,‘it should be noted that, generally, at’ tempera-
tures from O degrees to minus 5 degrees céntigrade and in a weak
wind the engine can be easily started without preliminary heating

.not mgre‘than an hour after belng switched off, -
- The last question which need detain us is the check on the
main fuel, kerosene. Since kerosene is more hydroscopic than
. gasoline, it is possible for moisture crystals (moisture freez-
ing) to form in the fuel system of the planc at low temperatures.
The crystals may cause congestion of the fuel filter and, conse-
quently, cut off the fuel feeding. The sign of such a develop-
“ment is a sharp shaking of the needle of the kerosene pressure
/‘guage,' ' ‘ o - S o
It is therefore recommended that samples of kerosene be .
. taken every 3 to 5 days from the fiel system of planes, kerosene
_feeders and storage places for analysis of their moisture content.
If moisture is present, the keroséne sheuld not be released for
VT ' S ' v R

P
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| . NETHODS,OF USING AIRDROVES IN WINTER —
Sy U ULt Col V. Khartkov (Engr)
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‘ v .7 Maj A, Tkachenko (Engr

~ Winter  conditions present a whole series'of problems in the -
use of airdromes. One of these is regular acking: of the!snow cover.
, ‘ rticularly important now that the combat units of
the army air forces have extensive equipment whose normal operation
‘requires larger airdromes as well as improved methods of using
. punwa¥s in winter. In view of the fact that the preparation of a
whole summer:field, with an area -of more than a hundred hectares,
présents onciderable. difficulties in the case of heavy snowfalls and
requi}es very expensive mechanical means, generally only separate
~ runways are prepared, The direction of the runways should coincide
with the direction of the prevailing winds in winter. :
However, with the approach of spring or in the period of winter
" thaws even a well-packed snow. cover loses its regular carrying =
. capacity. Deep ruts form on’the rumwaj, which frequently prevent

" 1ts use in summer. It is consequertly necessary to look after such

/.. 3 centimeters.

features of airdromes dyring the winter so that natural phenomena
do not interfere with gligﬁgs.“ This can be done by clearing the
runways of snow instead of packing it. - In clearing a runway, only
‘sucha layer of snow may be 1&ft as will not affect landing or. .
tﬁking—offg’even if the wheels of a plane break through it during a
Ehaw ; v . ) Fhtate- e

- :The answer to the problem — at what airdromes must runways be

' cleared of snow and at what airdromes should the snow be leveled—
depends greatly not only upon strategi¢ requirements but also upon
géographical conditions. For eéxample, in areas where winter
conditions are stable and there are no thaws during the. winter
period, there is no sense in clearing the runway in the course of

. the whole winter, Where thaws are noted and regular flights are
made from the airdrome, regular clearing of the runways is necessary.

. Methods of preparing an’ airdroms for winter use are chosen with
“an éye to its function, The simplest and most widespread method is
regular packing of the snow, This is.begun after .the first snowfalls,
Then it is necessary to see that the snow has a density of not less
than 0,5 kilograms per square centimeter, and that the covering can . -
- support a pressure of at least 5 kilograms per 'square centimeter,-

The depth of the ruts left after a plane run must not be more than

" The "snow ‘should be packed with rollers and square set-hammers
from the beginning of the snowfall until it stops. - ‘Mounds -and
drifts must not be permitted to form on a runway because it takes

_éxtra work t6 level them off, .

-1 .bquare- set—hammers used for packing should have an inclined

- bottom to create a greater speéific pressure, The rollers. may be:
of metal or wood, from 3 to 5 tons T.7 in weight, Their
‘disadvartage‘is that'they can not level out a runway, since the

actua}‘qonﬁpur‘linéé are not affected by.the relling process.
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unéﬁfﬁhe,temperature of the air is below that of thé upper
layers of.anow, it is generally unwise to use rollers since in this
case snow will stick to the roller, a cooler surface. Then the
rollers do not pack the covering but turn it up and rumple it.
Therefore; in the technique of using airdromes in winter, HJAGC.
square setw~hammers are in widest wse, creating a specific pressure ‘
such as rollers do if they are laaded to a certain point with ballast,
The hammers are preferred because they level the surfacé of the strip
at the same time as they pack it, : '

in recent years in America; rubber rollers have had a widespread

use,in the construction of airdromes and roads, Due to the resilience

of the,fubber‘surface the roller has a higher temperature, and: snow
never sticks to it, . s ‘ ; o C .
-In copsideration of these qualities, the Airdrome Scientific

Research Institute ‘of the wrmy Air Forces recommends the use of rubber
rollers made out of old automobile tires.  These tires (up to eight of them

MT_7'arq put on a wooden core, -the diameter of which is ‘equal to that
of the inside of the tire, Such & rubber. roller is'always used -
successfully with a ballast up to 2 or 3 tons /7.7 .

.The'best'rasults, however,wwere_oﬁtained by a combination of several

rubber rollers (up to five of them /MT_/) operating in concert with a

hammer with an inclined bottom,

It is recommended that the surface at a runway be packed with rollers
and hammers from three to five times. A greater'numbék'of’operations,

\

covering and leads only to a waste of fuel, . o RECEPHET S

- with the same specific pressure; does not increase the firmness 'of the

’

* Because the lower layers of snow are coarser grainéd, ‘dowr to the

,néve (IN:grandlar layer) and the upper ones still have their clear

crystalline character, consisting of . finer, independent flakes) the

snow cover is a variegated mixture, To obtaih a uniform mixture and

to extract the air, ‘the snow must be mixed up. After mixing, which is not
recommended at'a temperature above minus 5 degrees’centigrade, the snow
settles all over, its density is almost doubl¥d,' and the temperature

of the whole mass is lowered, o S
‘ In the mass of a snow cover overturnéd in this ‘manner, favorable
conditions are created for syblimstion of water vapors, that ‘is, for

- their passing into a crystalline deposit.

.._:Suﬁlﬂnated'dépqsits-and~wat@r_filma play the part of a cement
solution. They are formed mainly in places where crystalline contacts

Boos et
: . ,

.., Af, in mixing the snow, additional warmth is introduced in the form
of éscaping gasés from. the motor in operation or any other means of
adducing warmth is used,.the- snow can be further packed and consequently
the firmness of -the’cover greatly.increased. o '

Bich a firm’ cover on,a«deep”substrétum;ofispéw is made when the
unexpected necessity of building an airdrome after a’ considerable

- 15 -
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accumulat;on of snow arises. A snow cover over 30 cent;metersv
~ thick can be packed only after. mixing it up.. For mixing it, a

special wooden spiketooth harrow can be used with an dgrlcultural
cultlv-etora nd dutomoblle tracks. (TN llke tractor tracks ), '

-

;Follow1ng the m1x1ng equipment ahd ecting in conCert Wlth it, a

PRREE

is,.are seEwhsmmer is requiréd to level off thé surface. ‘ahead of

 the mixing equlpment the snow is like dry gravel in, which the féet
stiek, This is explained by the fact that the cementation proceeds .
graduaily.. In proportion to:the coo¢1ng ‘of the whole’ mass (a” Jprocess,
8Wpours§ the mixed snow*cani sustaln a ‘1oad at 'an atmospheric

, re of 5" at most., Eight to:10 hours after’ the mlxing, thei“

sur AC8; at the runwayrmust be tredted wlth rollers. ;' ST

PR

. By careful m1x1ng and hestlng of the SNow cover W1th exhdust
' ghses, a runway able to sustain a stress up to 15 kilograms per

Lo SQuAre centlmeter can be obtalned nctually, ‘not- only alrdromes

\ﬁibub road coverlngs are also made thls Wch ,
< N - -
‘As mentloned above, at airdromes in places characterlzed by
- winter. ihdws, the runways must ‘be cleared of “snow. Prev1ously,'

- thisimethod was used 1d opdér to start using runways as.soon as
.kp,possibie in sprlng. ‘But sometimes it had the opposite effect, .
"Thus, for" oxample, if heavy soil were ‘cleared of snow for the whole

winter, the soil in this portlon would freéze very déep. 4. large
amount of moisture accumilates in thin layers of ice the soil contalns,
and sqch 2 runway can not bé used until later in. sprlng than the

‘ Surroundlng terrltory can. .

Another dlsadvantage of clearlng snow down to the ground is the '
. fact that many turf-forming grasses die when the/snow is removed.
.. Ihis is partly due to freesing and par%ly because the machines used
,'destroy the upper 1ayers of sod. ‘

, Snow should not be cleered from artlflclal (conorete,ind other)
. ;ruanys of the hard type by_mschines operatlng by tragtor reaction
[1bec§use the concrete may be damaged, Moreovér, if the $oil is, héavy
‘and there {s water near the surface of the ground, a disturbance.qf,

" the concrete. covering is sometimes noted, 'This also’results from

‘deep freezlng due to clearing runways of snow, Snow should be cledred'
erm eerth runways in such a way that it is deposited on the adJecent
ghc ‘where 1t should be 1eveled off -and pdcked"'

, In the present artlcle we Shdll brlefiy consider three systems of .
snow cleerlng. , | o

\ 'y 4 ! e B

. “The. snow is shlfted from th@ runway to 1ts shoulder, where'

’;the so~called "leyout" .(leveling 4t off and packing it) takes place,
”Ldyo 4 of snow is permissible when the eoutour prevents the runway
,from s;nklng ‘due tor the water formed when'the dep051ted SNow melts,
or', whep reliable drains can‘be constructed ‘

p R The snow is reroved from the runways to a spec1dl dump.
Thls system is possible when there is a dépréssion not more than’ 200 °

. meters from the runway with approaches on which to bring up the

Jmachlnes. This system’is more economic¢al than the flrst, slnce it
does not require 1eve11ng and ‘packing, 5

| o | SECRET |
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3. The snow is removed from the runway beyond its shoulder,
from where it is immediately taken to the dump, This system is the
least eeonomical, It should be used only when the two above can mot .
be, Then, only a minimun of spow peed be carted off, using a combined

system, - R I

At the present time two types of equipment are wsed for snow
removal By airdrome units;  the unjversal HVAC sledge and the rotor
snowsweeper "Snogo". Positive results were shown by these mashines
during the last war. with thep, airdrome units successfully performed
snow clearing operatioms, allowing aircraft to maintain continuous
cbmbat‘activityt : _

E v
ot

In Viéw of its simﬁie gdnétrﬂc;ioh, we Shéil not gifé a description
of the universal HAC sledge, but we shall dwell briefly on the description
of the rotor snowsweeper "Snogo." o

'Begiﬂhingdwith the winter of 194445, at some army air force
airdromes, snow was cleared from rynways with rotor snowsweepers of the
"Snogo" type, These machines, mounted on automobiles, are self-propelled
units and operate by collecting snow lying in front of them and throwing
it aside, The capacity of this sweeper is about 400 tons ZfT_7 of snow
per hour, Then, the snow is scattered on the runway to a width of
20 to 30 meters, The snow is collected by conveyers and thrown aside
by a rotor constructed like a ventilator. .The unit has two independent
engines to propel it and to clear the snow, Ih one run, a.strip 2.3 to

o> meters wide is cleared.

© Buriways are gleared by a multiple, consecutive handling of snow,
© becayse the snow passing through t he rotor is thrown on the unswept
strip until the sweeper approaches the edge of ﬁhe runway.

~ As a result of’éucb,sweeping”of a runway, the volume of snow which
has passed through the sweeper is considerably greater than that cleared
from the runway, and the average output of the unit is less than its
productive capacity., The Wider ‘the rumway the greater the discrepancy
'i‘S'g“‘ ' . . : . : . . . L . -3 i
From the above, it follows that to detérmine the time and quantity
of fuel necessary to clear a runway, not only the amouat of snow but also
its density must be considered, and most fmportant, the width of the
strip being cleared, : ;

At a wind velogity of over 5 meters per second, the operation of a
rotor, sweeper -against the wind is upsatisfactory because the smow is
'blown back on the cleared field, 'Therefore, runway clearing should be so
arranged that the snow is thrown with the wind. The sweeper shoulds
operate againspbthe,winé only when the velocity of the opposing wind is
not above 2 meters per second, . , ' ;

. “Bnow clearing can be done pot only"toward one But also toward both
sides of a runway.. In the first case, the removed show is successively
thrown beyond the shoulder, to the designated dump for snow. In this
system the runway is cleared in one process; that is, the snow is removed

i !
- 17 -
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‘JﬂXQmVQQQ.@QgEfdf'the runway to the other regardless of the
asigg'depthfdndzdenﬁipyuof,the transferred snow,

(A

t. o To facilitate the work on the second half of a runway the

‘| . sweeping on one side should be doné in two steps. First, the
--second half is cleared from the middle of the runway to the

"], ~edge, and, then, the whole surface of the runway is’ cleared as

i described:in the preceding example,.. T .

5 d

- iggéiimg;étanQards fgr @leéring a ruhway_lZOQ_meters long,.
n,relation to the width of the runways and the depth of the”
oW, “are” given below (in machine hours): ° T R

ot
i

Depth of snow cover to be removed (cm) - .
2,100 1520025 30 35 h0 T DL
6 1% 1& 22 27 33 38 4
10 2 30 4O 50 60

70 80
28 43 37 71 85 100 1,

" Width of strip
‘ 'td"bé‘cleared'ﬁn)

41507
CR00

- It is assured that the snow hag g'geﬁ§i;j'ofi0;l5.

Jléétihé~ﬁoward bothl§id§5 iailQSﬁ_econpmical than the

B od described, In this method, the whole' area of the
rupway is divided into two equal parts on a' longitudinal
axis, The snow is removed from each hﬁlfhover'the'cOrrespondiqg
edge, Fach half in its turn is divided into two strips and” '’
| - cleared, as in the preceding example, in two steps. o
: fﬁ‘i:Thgﬁﬁimé]ﬁgandarda,for,clearing,a 1200-meter-long runway
of snow with a density of about 0,15, in relation to the 'width.
of the runway and the depth of the snow are given below (in .
|° Width of strip Depth of snow cover to be removed (em)

5 10 15720 25 30 35 4O

7 14 21 28 35 43 50. 57 ‘
. 16032 49 65 81 97 114 130 .
L., 28 5786115 11%,132 200 230

*to be gleared (i)

C
RN U

v "1Anlgpf§n'ié:f6fméd at thé‘edge of ﬁﬁe‘étrip after the

f..stom remove e

N B
444018

- first. sweeping, -the height of which depends upon the quantity

-~ -If appropriate measures are not taken afteér .each sweeping,
the height of the apron at theé end pf the winter can' reach 1 ..
.| meter or more. It considerably decredses the.width of the strip
- and is_gven an actyal obstacle to flying, DR Lo

SRS

PR he;ggrfacgho£,phe.punWay,can be made level with the adjacent
}gﬁgﬁfgcé,by the, rotoer -swegper and~packing,devices,(rdllers:And
“hammeérs), DT :

. Removal of snow from runwajs by the indicated methods and

© 1l the help of. the equipment mentioned has boen carried out

" 8yacessfully. by several airdrome .units,. -Therefore, the above- : ,:
|- mentioned means should be widely used in the winter of 1947,
use of runways in

-Special attention must be directed to the

‘regions where winter conditions are unstable and frequent thaws occur,

-18 - . .
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AVIETION ACTIVITY IN AN ENCIRCIEMENT
Ao G ~ .Col V. Lozovoy~Shevenko
Lecturer; Candidate in Military Sciences
?heﬂma3§§i£y of Reélﬁrmy offenéivé‘operationé in the war, from the
Stalingrad batils to the battle for Berlin, were concluded an encirclement

end liquidation of a lar:c sroup of the enemy. The characteristic peculiar-
%ginof(ghgsg'bitt%es_was.thﬁt ehemy troops were often cncircled in large

ns (Budapes oznan, Breslau, Gdansk 5 a ~ ]
Soviet troops had to fiépt intené;ve sﬁréeitggﬁtﬁgg? rGSUlt’OF\Whlch the

‘In all ‘these operations our Army Air Forces played an acﬂié": rt, Usuall
well before the moment of complete encirclement gf gn enemy grogp?aaviatgon ¥
had brought about a condition favorable to the execution of this mission by
acquiring air supremacy, disrupting enemy communications, and helping mobile
troops operating on the enveloping flanks. From the moment the operational
encirclement developed into a tactical situation, the jrmy iir Forces direct-
1y participated in the liquidation of the encircled group, - -

 Experience in the last war showed that the main aviation missions
during this period were as follows: ' '

1. Direct support of land forces which have encircled an enemy group.
. 2. Repulsion of enemy dir attacks and cover  for own troops.
3., Resistance to énemy attémpts to break through the ring of
-encirclement. T R :

4. Blocking thé encireled group from the air.

5. Neutralization and liquidation of the encircled troops.

. The outcome of encirclement battles depended considerably on whether
the attacking rifle formations forming the ring of encirclement were able
to maintain contact with themobile troops. Realizing this, the enemy
attempted to stop the movement of rifle units with all ‘their forces,

Such attempts, as experience showed, were successfully repulsed by aviation
supporting attacks. Thus, to a certain extent, it replaced artillery.
In most cases the latter was engaged in other missions during this period.

Under these opérétional‘conditions, the land trbopsfkréquently had
to overcome enemy screening forces, with the help of which the enemy tried
to withdraw their troops from the encirclement. This mission was generally
" accomplished by rifle Pormations directly cooperating with their aviation.
For the land troops ccmpleting the tactical encirclement the
cooperation of aviation meant chiefly the organization of systematic
| reconnaissance of enemy troops, an escort for tanks and infantry, opposition
to.'epemy reorganization within the ring of encirclement, and an air cover.
Experience inthe last war provéd.that concentrated air attacks and’
continuocus air escort for attacking elements aided the land forces to a
considerable degree. A EA :

“r

...~ During the period of completing the encirclement of the enemy group,
the enemy almost always :increased his air activity, the force of which ,
‘as wartime experience showed always depended upon the degreés of
neutralization of the opposing Army Alr Forces. L SR

. However, even:when we acquired adequate air supremacy, the enemy still
tried to stopithe Soviet offensive with supporting attacks by small "
grbups‘ofhtheirvfigﬁﬁers. Lo e e RSN

L B

e~
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cover'of lend troops who have enc;rcled an enemy group
ffected ch fly by ‘coricentration of the efforts of fighter
tions in the'main attack ‘'sections. In the most decisive

s of aerial “combat, powerful ‘fighter patrols (15-20 planes)
ntly on duty sklrting the area of "encirclement and

. ntercepting enemy aviation, ' In other cases they were dispatched
‘ ke Quby dn the air at approaches to the encirclement area, " Their
P R miseiog,mgs @o oppose the approach of enemy aviation to our troops'.
& ' : combat area, Thdnks to this covér, our land troops, having
enC;rc;ed the enemy, were free to maneuver and to direct all thelr

T efforts to the llqu1ddtloﬂ of the en01rcled group.

. ¥ g,the last war, there Wwere cases W
o ak hﬁough ‘the ring of encirclement and withdraw his troops.
- from 1t, concentrated large Torces of his aviation at narrcw ‘Portions
of tbe‘fronx (Korsun~SHEVCHENK OV Loeratlon,Budapest). Sometimes"
Vghe‘egemJ made 1000—1500 #14; hts a day for this purpose. Under::
t S,. our fighter alrcrafi ‘after covering the land

ircled the ‘enemy group, had to flght flerce air

nemyiair ettacks.

ok l thls requlred especially careful orgdnlzatlon of the ‘direct
r cover for the land troops in an enémy éncirclement because
sful repulse of enemy air attacks accelerated the- offensive
ve us w1de freedom.ln mdneuverlng;

» i i ’%ghter cover for land troops generally effected by the follow1ng
‘liéneth qﬁguﬂ, e e

Pat ol duty by powerful groups of flghters at probable
. épproathes to the area of éncirclement.

" Fighter escort for combat support and bombardment aviation
on. combat missions. .

oi duty at airdrome of fighter units and’ elements to
4 rque_forces durlng the perlod of repu131ng enemy axr
gttacks,

Concentration of large fighter forces over encirclement
inﬁperlods of deeisive attacks on ene¢ircled troops,
Fiocklng‘of enemy alrdromes by flghﬂers in very critlcal

a4
P

tef c m ple 1ng the enclrclement, one of the m31n av1ation

Ato take; pdrt in’ repulsing enemy attempts to bBreak out

T ,-“The prime requisite Tor successful execution of this

n was the concentratlon of dvietlon efforts against a- very

P ful” end formidable enemy group.’ This became e€specially '
'important when the enemy  tried to smash the en01rc%ement by
,cogigerat acks by the ‘encircled troops, "For example, in the Korsun'-

ﬁ%aperatlon, the Gérmans shifted the directions of their.
: ~ i ‘ Wﬁs Tour tlmes, mQV1ng them from €ast to wést on the

v L ring,of enc1relement. Qur supporting aviation also shifted its
gt : - _blow cpordlngly to’ sﬁrlke the counterattacking units and

ENER RIS A s =20 ..
. " sEcRET .
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/o ' b'ring’the_liquidation»bf th? enemy”gréup that was encircled

in Budapest, enemy .counterattacks were directed against a stiff
counteroffensive from three directions: from KCOMARNE*; AT ESTERHOM¥
‘and north of Lake Balaton. ‘Our "aviabion had to show the greatest
flexibility and maneuverability at’ this time, shifting its efforts’™ «
from one sector to anotheér and cortinuing the annihilation of the -
troops encircled in Budapest at the same time.” Concentrated °
. blows by cdmbatwsubp6ft“andfbOhbef”aviaﬁion on counterattacking
enemy;troqgs\hbﬁ'dﬁ1Y'ﬁé1bed to repulse énemy attempts to break
out of the ring of encirclement but also made conditions favorable
for the successful lidu‘détidpgbf“}he group. S .
. . ) LR L [ g‘ A“kr e e
« The experience of the last 'war indicated that an encirclement
¢annot be considered quite ébmpleﬂéjﬁﬁless the enemy group is
blocked from the air. 'The Germans’ usually fried to use transport

aviation to deliver a@muhigiQ§;fiﬁéljﬁ}ﬁtignsiﬁéﬁa médical” supplies -
: to encircled troops, and alss to withdrdaw the wdunded. This went

on to_an espécially great extent in the encirclement of the German
armies at Stalingrad and in the Korsun'-SHEVCHENKEV Operations
The number of transport planes that maintained contact with
encircled troops there ran into £he hundreds. Therefore, opposition
to them took on the greatest importancé and réquired very large air
forces. T e
T g o e T e e
Blockade of encircled enemy troops from the air was uswally -~ -
effected by aerial combat, army ajr force asssults on the mdin’-
“gpemy transport aviation atrdromes, blocking these airdromes with
fighters, and destruction of énemy tiransport planes ofi the landing
fields by combat support aviation. R

. ~ The neutralization and destruction of encircled troops, as we
. havehlready indicated, is oné of the most important missions of
aviation in support of land troops. Generally, neutralization by
aviation of enemy troops undergoing en¢irclement began well before
the encirclement was completed and continued afterward. In the.
Jast war, neutralization and destriction of encircled troops were
different, . - . . ‘ B} " - S '
In some cases:the enemy groups were nelitralized in the course
of combat to the point where they could not ‘pit up a serious .
resistance at thé time the encirclement was completed. In other
cases, the-enemy put up a stiff struggle for a long period, and the
liquidation of the groups almost became a matter of annihilation
~one by one, rSemetimes neutralization of encireled troops dragged
out for a veny long. period, but their liguidation simply- amounted
“to hunting disorganized groups roaming the woods. Finally, o
liquidation of éncircled enemy troops in large towns had its peculiar
-‘characteristics, ~ ALl this had a real effect upon aviation
operating methods, =~ . A R o o

For example, in the Babruysk cperation of the first Belorussion
Front, combat and bomber aviation had a continuous effect on the
troops of the Zhlobin enémy groups from the moment -of its withdrawal

" northwest to ‘the Bérezin River, On 27 Jun 1944 the encircled enemy
units were concentrated scutheast of Bobruysk in the area of Titovka
- and Savichi. The intention of the German command was to break

ot
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’ thrcughbthe ring of encirclement by a tank érdub‘éttéck'

(150 tanks) to the northwest, Since the rcad Junetion of.
Titovka was at this time occupied orily by sdvance units of
our mob;le troops, there was a'real danger of the enemy's

“withdrawal from the.ring.,  However, our aviation's
doncéptrated attack on thé encircled troops eliminated this -
‘danger. 4s a result of continuous air attacks’ lastlng an .. -
hour and a half, the enemy troops were throwh into a.panic.

The German officers and men; abandonin everything fled to-

‘the Berezin River, 'swam actoss, and surrefdered to our unlts,'

who had geeypied the western bank of the river. On 28 Jun
our troops, who approached from the east, occupied this area.
Without any r651st¢nqe, : G

< In the encirclement of enemy groaps ‘at, Korsun— SHEVCHENDOV
(Jan 1944) and at Brod (Jul 1944) aviation activity was of a
somewhat different character. Thus, the Brod group resisted
stubbornly for 72 hours after the final en¢irclement, They,
sustained huge losses and were crushed only after a concentrated

. attack by our av1at10n,

In the Minsk and Yassko-Kishinev operahlons the "kettles"

Ct.at were.formed were of a mobile nature, For example, in

the Minsk operation, as a result of the swift offensive of
broops of the Third and First Belorussian Fronts, by the end

- of 3 Jul 1944, 22 enemy divisions, extending 100 kilometers
 were an01rcled southeast of Minsk., Pursuéd by troops of the

Second Beloryssian Front and under strong blows by our
aviation, they moved westward slowly in disorganized groups.

_Our troops literdlly had to comb the area ahead and hunt out

the enemy units. In this task; supporting aviation gave very

real assistance. It ‘sought out detached enemy groups in the

woods 3nd swamps, overwhelmed them and directed-our -land
forces to them. Our aviation, in order not to be separdted
from our troops, had its base shifted to the airdromes west .
of the encircled enemy groups. 4s a result, the technlcal
staff and the air base battalion troops had to fight, ground
battles with the Withdrawing enemy unitﬁ, .

The role of- avlablon in llqulddtlng enc1rcled encmy
troops in large towns (Poznan Qdansk, Breslau, etc ) involved

“several dlﬁflqultles whidh were caused chiefly by the fact that |

our land forces: under thése clrcumstdnces ‘hud to fight for each
block and even: for separate buildings. Therefore, in order to.
provide them with_ the most efféctive air support, very careful
preparation was dematided of the ‘air personnel, First of all,
detailed study mdps were necessary, For example, during the

‘battle with an encircled enemy in Gdansk, our plane crews wsed
"a map of the city onwhich all blocks were numbered. lhen

there was stiff street fighting, combat and bomber aviation
could gopperate with!the land forces’ ‘only on the basis. of
ccrefully considered organizatlon. Assignment of targets and

" plane direction to targets weré usually done by radio directing

stations: frequently located on the roofs of high bulldlngs,

- almost at the battle llne 1tself.;'

Wi
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Commanders of combat ¢bomber) groups in support of troops
fighting in a town usually’got the number of the block to which
they were ordered from their radid and using the large scale
maps of the city, led their planes to the target. Ll ,

‘ RS S LR R N

In street fighting, aviation— g#specially oombat supporte— ...
frequently had to compensate for”éd'inSufficiency”of artillery, .

Such an incident occurred at ‘Gdadsk 6nV23"Mar.1945. - The enemy
troops, surrounded in a 250 by 400 metsr-fort¥éss, resisted our
units with stiff firing. It was necessary to neutralize the.

enemy fire weapons. It was impossible to'dse artillery for this
purpose because artillery fire from posi%ipns located:on one side

of this point might strike our own units stationed orthe other
side. For the same reason, it was not even'possible:to.use-

bomber aviation, ' Then it was decided to use fighters-to'. . -
neutralize the enemy troops surrounded in the citadel. Two groups
of fighters (15 planes in all) carried out this mission, led by
Guards Captains“Provovikhiu and Savchanko, They divebombed the
citadel from a Height of 1200-1500 meters, dropping 250 kilogram .
bombs., In all, 15 bombs were dropped, of- which.13 hit the tiarget ..
and only two fell outside it. As a result, enemy fire was. i oo
neutralized, and our troops quickly overcame the enemy SRR,
foriifications. ‘ ' : :

The activity of light-motored night. bomber aviation had great
significancé in the neutralization and exhaustion of enemy groups ...
encircled in large towns. Tt was not without reason that one-of .
the German commandants declared after his capture that’ thei worst
thing for encircled troops were the regular atbacks of night
bombers, preventing officers and men from sleeping at night-and
driving them crazy. - ’ BRI

, Thus, aviation activity on behalf of land troops, in the form
of bomber and combab supporﬁ*éttacks on encircled enemy "groups, wWas
usually very effective becduse the enemy units at the.time for the
liquidation were usually coficentrated in small portions.of a given
areca. In this period of the-battle, as the experience.of the last
war showed, all types of aviation can be used to annihilate the
encircled troops. Tanks and self-propelled artillery should: be
subjected to air attack first since the enémy tries to break out
of the ring of encirclement wifh their help. S o

aviation, from the beginning of operations, brings about
conditions favorable to the éncirclement of a given enemy group
by disrupting communications-and interfering with bringing: tp . i
reserves, Due to their mobility and great operating radius, the. ...
army air forces, upon completing the encirclement, have a chance -
to concentrite on repulsing énemy counterattacks in the most
important areas. After the encirclement is completed, aviation -
blocks enemy troops from the air and prevents their recelving = &
battle supplies from outside. AL

Army air forces begin the neutralization and annihilation of
troops being encircled from the moment the "enemy is threatened with
encirclement and continue until the final liquidation of the
encircled group. The main prerequisite for successful aviation
acquisition of air supremacy, which permits aviation to concentrate
its efforts on executing the most important missions and give the
land troops freedom to maneuver,
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